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EXAMINER'S AMENDMENT AND REASONS FOR ALLOWANCE 

Examiner's Amendment 
1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312, To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Brain Dorini on June 10, 2005. 

The application has been amended as follows: 

Cancel claims 28-47, 62-81, 84-88 and 91-107. 

Amend claim 50 as follows : 

At line 1 , delete " 49 " and replace it with " 48 " - - - 

Additionally, amend claims L 2. 4. 26, 27, 48, 49> 52, 53. 54. 60, and 61 according to the 
amendment shown in the following pages (pages 3-16 of the fax document dated September 7, 

2005): 
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1 . (Currently amended) A method for automatic registration of film scparatioiiSk the 
method coiquidng: 

accessing con^oncot images that arc based on digitized cotor film EeparatjunSi wherain 
each of the component imegea includes a set of gzay-level pii&els; 

detenniniAg automatically an alignment vector for at least apart of a felected con^onent 
image fixmi amoag the accessed compt^neut images, the part being a strict subset of the selected 
componesn imag e, whereto the alignment vector aligns the part of the selected <!omponcnt 
image with acorrespojDLdjmg part of a second of fee accessed component lina&e c: and 

reducing one or more film distortions by applying the aliguneot vector osi)' to the port of 
the selected component image. 

2. cancel thi^ claim 

(Original) The method of claim I wlierein the accessed component images are based 
on digitized color film separations. 

9> (Original) The mettiod of claim 1 wherein accessing component iniage!> comprises 
digitizing fihn separations. 

4. (Correuily amended) The method of claim 1 whordn tb e-aMpwiM^^Fecter 
flligns the port of tho aoloGtod ^ somponent imago with a correapondin g pnrt of - C r<se cond of 
the accpsgcd component ioinges i the mothod farther comprishig combming the selected 
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conq}Oiteiit image and the second of the accessed componeut images after appl^ng tbe aligmujent 
vector. 

5. (OrigmaT) The method of claim Ifbitlierooiiqpiismg 8^ 

companjssA images as a reference^ wheSxin detenuning tte* aligameot vector comprises 
. ddxannizung an aligpment vector between a part of tbe referee and tlie part of Qie sidocted 
component image. 

6. (Ori^al) The metliodofdaim 5 M^eiein a gteen component image is 
therefeceoce. 

7. (Origiiial) The mediod of claim 5 fbithei conq)nBiDg detennining an adtlitjonal 
alignment vector between the part of the reference and a part of an additional one of the accessed 
component images. 

8. (Origmal) The method of claitn 5 wherein detennining &6 alignment vector 
comprises: 

detennming a first set of features associated with the part of the refo^ce; 
detennining a second set of features associated witii the part of the selected (xm^oneat 

imag^ 

comparing fhe first and second sets of featureG based on results obtained whjsa ^plying 
one or more candidate alignment vectors; and 

determming the alignment vector based on results of the one or more ccimpjuisons. 

9. (Original) ' The method of claim S "wiieiein: 
detecniiniiig the fifst se4 of &atuxe5 comprises: 

applying an edge detection filter to the part of the reference to geaet^te a first 
preUminaiy set of edges, and 
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applying an edge refinemeiit pioceduie to the &st prelunioaiy set ol' edges to 
obtain the first set of features; and 

dcteoiinuiig the second set of filatures eonqnises: 

applying the edge detcetion Slt/sr to the part of (he selected component image to 
geaerateasemndprelimuiaiysetofedgcSj and 

applying the edge refinement pzocedwe to the second prelinmiaiy scit of edges to 
obtain the eeoond set of feacores. 

10. (Original) The meftiod of claim 8 wherein comparing die sets of features 
based on results obtBined when applying one or more candidate alignment vectois (Emprises: 

assigning a non-zero aznonnt of distortion to a pixel in a first of the accesseil component 
images only if the pixel is pait of a featara and if a pixel at a coiresponding locatioi i in a second 
of the acoedsed coinponent images is not part of a feature; and 

summing the distortion values obtained fox aj^efined set of pixels in an siea being 
examinad In the first coniponent image, 

11. (QriginaQ The method ofclam 10 whereui the fibrst of die accesned 
component images is the selected component image. 

12. (QrigLnaQ Themethodof claim 9 wherein applying the edge lelinem^ 
procedure oomprisos selectii^ edges based on a characteristic of at least one of the accessed 
component images. 

13. (Original) Themethodof claim 12 wherein the chaiacteiisticccnymseshie^ 
iitteosity. 

14. (Original} The methcd ef claim 9 wherein applying the edge reimement 
procedure comprises; 
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id^tifying a coimectcd edge withui an azea under coDSideiation; 

including Ifae connected edge in a sel of selected edges If flie cosneeted edgi» meets a fiist 
diterion of merit; and 

obtainii^g a set of feBtures based on whetker the entm set of selected edges satisfies t 
second cnterion of tncht 

15. (Original} The method of claim 14 whereia: 

the connected edgo meets the fiist criterion of merit if the connected edge kis at least a 
ptecietennined amount of information in one direction, and 

the set of selected edges ^atiB&es the second criterion of merit if the entire s^^ of selected 
edges has at least a predetemoined amount of infonnatioiL 

1 6. (Origiaa]) The method of chdm 8 wherein comparing the sets oj^^eatares 
based on results obtained when .^plying one or more candidate aligoment vectors comprises: 

selecting an imtia] candidate alignment vector, and 

varying the initial candidate alignment vector so as Co rqjiesait nraltiple relative 
displaoemoit possibilities within a patlicubr proximity window of the initial candiilate 
alignment vector. 

17. (Qrigjnal) The method of ciaim 16 vdieietn selecting the initia] -candidate 
aligoment vector comprises: 

deteomning a first set of features associated with a centei^patt of the refbratce; 
determining a second set of features associated with a centerpait of the selected 
component isoage; 

comparing the first and second sets of features associated with the ceatur parts of the 
reference and tiie sekcted component im^ge; and 

selecting the ioittal canriidate alignment vector based on results of the com; ejison of the 
center portions. 
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18. (Origmal) Tlie method of claim 8 wbereuadetezminiiig the aUgome^ 
compases: 

dividing the selected component image into a fid of areas; 

detennining an initial alignment vector &r aparticular area based on at leas: one 
previously detmnined alignment vector fx another area; and. 

detennining the alignment vector for tiie partlcdlar area based on fhe initial iligomBDi 
vector fiir the partiGular arau 

19. (Odginal) The method of claim 1 8 wheiBindetemiiniiig the hiitial aligner 
vector comprises d^emuning the initial alignment vector for aparticalar areabasetl on at least 
one previously determined alignment vector for a neighboring area^ ^eie a nei^oiing area is 
defined a£ an area that shares a common border or at least one pixel with Ibe particular area. 

20. (Original} The method of claim 1 9 wherein detennimng &e imtiol aligmnent 
vector con^niscs deteaniuing the initial aligmneiit vector for a particular area based on at least 
one previously dctennined aligmnent vector fisr a neighboiing area, where the initiiil alignment 
vector is chosen as the previously d^enx^ed alignment vector that provides ^ min joum 
distortion value &r the particular area among the previously detennined alignment insctms fiur at 
least two of the neighboring areas. 

21. (Qrigqial) The method ofcloim 8 wherdn deternuningfliealigriDent vector 
comprises: 

dividing the selected component hnage into a set of areas arcanged such tiis t a center of at 
least one area of the set of areas and a center of at least one other area of flie set of ireas are in 
different proximity to a center of fiie selected (xnnponeat image; 

grouping the areas into multiple rings; 
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detenniniog an initial alignment vector for a paitioular area based on at leas': one 
previously detennined alignment vector for at least one neighboring area, where tll(! nd^oiing 
area is defined aa m aica that shai«9 a conunonbtuder or ai least one pixel with the particular 
area and is defined to belong to dtfacr aninner ting orto the same ring as theporticilar area; and 

deterouoing the alignment vector'for the particular area based on the inctial lUgnmesxt 
veecor for the particular area. 

22. (Original) The method of claim 21 wberein detaining the init IbI alignment 
vector is based on a previously detemnned alignment vector that provides a rcuiiimnm distortion 
value for the particnlar area among previously detennined alignment vectors &r at least two 
neighboring areas. 

23. (Oiigiiial) The m^hod of claim 21 wherein determining the initial aligmnent 
vector iG based on a previously detenmned alignment vector ibr an inward radial ndghbor area. 

24. (Original) Themethodof claim 18 further comprising! 

applying alignment vectors to multiple areas of an accessed component image; and 
flying a technique to smooth diflcontinuitiesttatinayresultwfaeadiffereit areas 
possess dificr^ alignment vectors. 

25. (Original) The ineihod of clahn 24 whmin applying a techsique to smooth 
dificontiniiitiea compiises: 

defining a window of nonzero horizontal or vertical extent along abomidar/ of 
contiguous blocks; 

inleipolating alignment vectors obtained &om each of the condguou$ blocks tn order to 
obtain a new set of alignment vectors for parts of the contiguous blocks within the (mdo w; and 

applying ^ new set of alignment vectors to (he parts of the contiguouB blocks withb the 
window. 
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26. (Currently amended) A ooinpiiterprogram for automatic regLstration 
separadona, the computer program residing on a con^tuter-ieadablD medinm and ccocnpjisi&g 
instructions for causing a computa to perjEbita opexations including: 

accessii^ coxnponcat images that are based on digitized color film separatioos^ whenran 
each of the conq^oseat im^es includes a set of gray-level pbcds; 

detemmiing automatically an aUgnment vector ftir at lea^t a part of a selected component 
image from among the accessed component images, the part bdng a strict subset oi* the selected 
componsit imag e^>yhe]tfttn the alignment vector aligns the part of the selected <M>mi)onent 
image with a corresponding part of a second of the accessed conniongnt imagp t- and 

reducing one or more film distortions by applying fhe alignment vector on]]' to tte part of 
the selected component image. 

27. (Currently amended) An apparatus for automatic registiation of filzn separadooSj 
the apparatus comprisiog one or mcve processors programmed to pedbmi at least llio folbwmg 
operaii(H3s: 

accessing component images that are based on dij^tized color fihn sq^atatioias, wfaereia 
each of the component images includes a set of gray-Icvel pixets> 

detcmumng automatically an alignment vector fixr at least a part of a adecttxi cQDVonent 
image from among the accessed oonqment images, the part bemg a strict subset or* the selecled 
component imag e, wherein the alifinmcttt veetpr alims ttie part of flie sdented cftmoftw«n 
Ima&e wit h a correspo n^faff ra^ t of a second of the accessed component image ii. and 

reducing one or more film distortions by applying the ftligiinieqt vector onl}^ to the part of 
die selected component image. 

28.47, (restricted out) 
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48. (Curreotly ameDdecO AixieffaodofperfonxnngrBgisliationDff&gilizedii^ 
die method compiising: 

sdecdng a first aiea in each of a firrt eotor ima6e and a second color imaeei 
detenniziingwluch pixels in lliefbstai^ of the fizst and se^ featoze 
pixels; and 

determining a tiantifbnnation fi)r die first aiea of the fizst jTnag&^ the detenziiising 
incMmg: 

computing distortioii values vdng a partial distortion measure on caikdidate 
aKgnment vectors that are processed in a spiral search configutation, wherein ueifMnniDg the 
spiral search comnrises detmnintng dUtoiHog jrahies associated wfih diffa-gnr hfli^mhinl 
and vertic al rjJfltjye dispbccments of on Initia l ftiiffnnign t vector in im order charactcrfased 
by increadjai^radial dl^ance atontt a spiral scannme path, a nd 

selecting one of the candidate alignment vectors as th^ tranafomialicn "based on 
"be conq)Uted distortion values, 

49. cancel jhkLclftim 

(Qiiginal) The mettuid of daim. 48 '^AuBxm perTonmng the spiral seaidi comprises 
det^iniog disioftion values associated widi diffeient horizon^ 
displac^nents of an uutial aligomeot vector in an order cbaiactcrized by increasing radial 
distance along a spixal scanning path. 

50. (Original) The method of claim 49 whei^dcteoniningdislortiatt values 
associated mth difFerent horizontal and vertical relative displacements comprises beginning at a 
location associated with the initial alignment vector and proceeding along the apiiai scanning 
padi within a preset window size. 

51. (Orighial) llse method ofctaim 48 whexemcon^jutingdistoitto a vahies using 
the partial distoitioa measure oonipriscs: 
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definiiig a set of pixels whhm an area; 

calcuktmg b pazda] sum af dktoitioii values asMciated ^fli a candidate aligmnctit vector 
using a subset of ftie set of pixels; 

. comparing tha partjal sum to a current nuni^^ ^m ^ifft^yrtjffiHi 

eKcluding tiie candidate alignment vector 2& a potioitial dunce for the translb-imation if 
the partial sum is greater than or equal to the cmrent irnnimmn distortion; 

adding to tbe partial sum an additional partial amn obtaiQed using an additioHial subset of 
the set of pixels if the partial sum is less than the current -miniinni^ distoition; and 

contbuin^ to add fiirther additional paitial sums and perform comparisons io the cunent 
minimum distortion until either the partial sum is greater than or equal to the cjttreiit niimmum 
distortion or all pixels in the set have been used. 

52. (Currently amended) A fxmiputer program for performing regiiitrati on of 
digitized images^ the coitq)UtQr propam residing on a con^uter-readable tnedimn 2nd 
comprising instructions for causing a compoter to perform opaatioiis inchiding: 

$electiag 8&8t areain each of a first colnr image and a second color iraapc 

detenninh^ which pixels in the first areas oftte first and second images ans feature 
pixels; and 

detennming a transformation for the first atea of the first image, the detcimhimg 
including; 

computing distortion values using a partial distortion measuie on ca^ldidate 
aligmnmt vectors that are processed in a spiral search configuration, wherefai pfirf trnfaig the 
spiral search comprises determining distortion values assedatcd with diffgrgnt borfaontal 
and vertical relative di splacements of an initial alignment vector In an order c aa racterized 
by faicreasing radial distance along a spiral scanning Dath^^ and 

selectmg one of the candidate aKgnment vectors as die transfoitoatidJi based on 
the computed distortion values. 
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33. (Currently amoided) Anqipaiatus forpetr&nimgRgiate^ 

images, the apparatus comprising one or more piocesBois progtammed to petfocm Bt least the 

following opeiations: 

selecting a Dxst area in each of a first color image and a second color image: 
deteimiimDgwhidi pixels in die fizBt areas offhe&Eft and second images are feature 

pixels; rod 

detemiining a transfonnati^m for the fbrst area of the first, the detemxbiing ii iGluding: 
computing distortion, values using a partlsl distortion measure on candidate 
alignment vectors that are processed in a spiral search configuration^ ^grgfii perfiirnring tiie 
spiral search comdrises dctermininjLdfstortion values aHsociated yAth diiferenv hnHTAntaT 
and vertical relative displacements of an initial aUepjnent Yector to aa^iier cl p ar^cteriaed 
by Increasing radial distance along a spiral scanning path, and 

seiectiog one of (he candidate alignment vectors as the tiansibnnaticn based on 
the computed distortion values. 

34. (Cnrrentlr ajnended) A method of peribrming registration of digitiT'^ed images, 
the mediod comprising: 

selecting a £rst color image and a second color imag^ 
defining a first set of features and a second seft of features; 

detemiimng a first alignment vector for a part of the first image based on th s first set of 
features; 

detenniniiig a socond aligmnent vector for Che part of && first image based t»i the second 
set of featmeS) the detenniniiig comprising: 

ush^ the first alignment vector as an biitia] second aligoment vector, and 
choosing the second afigommt vector £br the second set of fisatures jxim a set of 
candidate alignment vectois obtained by varying the initial second alignment vector; 
modiiying the fir$t alignment vector^ the modifying comprising: 

using the second alignment vector as an inilial fiiat alignment vemr, and 
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choosing Has fizst aU^nmeiii vector fiom a set of candidate aligmneti : vectors 
obtuned by varym^ the initial first aKgtmient ve^r, and 

repealing die detenmxdqg of the seeond alignment vector and the modifying of the first 
aUgmnsat vector uudl a particular stopping ccmditionis met 

55. (Qdginal) The method ofclaim 54 wherein the fiist set of fcatwcs 
conesponds to edges ia one diiection and the second set of fealures conesponds to edges m on 
orthogonal directioti. 

56. (Original) The method of claim 54 wherein the set of candidate aligoment 
vectois for edch directional set of edges consists of alignment vahies that differ in cidy one 
direcboD. 

57. {Od03)al) The method of clahu 54 wheremthe set of candidate ahgoment 
vectors decreases in size each time fbe first and second alignment vectors are deteaininedL 

5&. (Original) The method ofclafan 54 wherein the stopping condition is a preset 
nmnber of iteniions. 

59. (Original) The method ofclahn 54 i;^erein the stopping condition is met 
wiien the first and second atignment vectors detexmined after a particular iteration lire equivalent 
to the first and second alignment vectors after a previous iteration. 

60. (Currently amended) A oon^ea* program for perfonningtegiijtrat.on of 
digitized im^es , the computer program residing on a computer-readable medhnn and 
comprising in^ctioi:^ for causing a computer to pcrfoim operations incfaiding: 

selecttpg a first £gi2£ image and a second color image; 
deSnmg a first set of features and a second set of features; 
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detemmnng a fizst aligoiiifiiit vector for a part of the first image based on liaz first set of 
feature^ 

detennmhig a second aCgnment veotor for tlie part of fhe first image based on the second 
set of features, the detenmnmg cQmprising: 

uamg ibe first aligODiKit vector as an initial second alignment vectocji and 
choosing (he second alignment vector &n fhc second set of featnzes riom a set of 
candidate alignment vectore obtained by varying the initial svcond alignment vectv:; 
modi^iQg the first alignm^t vector, the modifying con^piisixig: 

usmg the second alignment vector as sm initial first alignment vector, and 
choosing tbe fir£t aligqment vector &t>m a set of candidate alignmenl vectors 
obtained by varying the initial first alignm»it vector^ and 

repeatbg the determining of the second alignment vector and the modi:fyin(: of the first 
alignment vector until a particular stopping condition is met. 

61. (Currently amended) An apparatus for performing registration of digitized 
images, the s;)paratus comprising one or mare processors programmed to pofimn it least the 
fbllowi4g operations! 

sdectmg a first color image and a second coior image; 

defining a first sec of features and a second set of feature^ 

determining a first aligmnent vector for apart of the first image baaed on the first set of 
features; 

determining a second alignment vector fi)r the part of the first image based »ra the second 
set of features^ the determining comprising: 

- using file first aligmnent vector as an initial second aligpment vector, and 
choosing thc'secood aligmnent vector for the second set of features from a set of 
candidate aligmnent vectors obtained by varying the initial second alignment vectoi:; 
modifying the firat aligmnent vector, the modiQring cort^cising: 

using the second alignment vector as an inida] first alignment vectcri and 
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chooskig tlio first alignment vector fiom a set of candidate aligomea*: vectors 
obtained by varymg Qie initial fint alignm^t vector; and 

rep eating Oie detexmining of flie second aligDment vector and the roodi^ing of the first 
alignment vector until a particulBT stopping condition is met. 

61-81. (restricted out) 

62, (Original} The mettaodofclaim 8 i^eremdctenniiiing&esJigDnicat vector 
con^riscs; 

dividing the selected component image into a set of areas; 

detemwiing an inilia] alignment vector for a particular area based on at leas : one 
pievioofily detennined alignment vector for at least one other area, where a center of the other 
area is not farther in proxiimty to a center of flie sdected component image than is ^ center of the 
particnlar area; and 

detenmning the alignment vector ibr the particnlar area based on tbe initial inlignment 
vector for the particular area. 

83, (OriginaO Themd!hodofdaiia82wberem&eotheraieaL5Bn:'nwardradial 
ndghboring area of die particular area, a neighboring area of the particular aren being defined as 
an area Utai shares a common border or act least one pixel ^vitfa the particular area. 

84. -88. (restricted out) 

89. (Original) The method of claim 1 wherein reducing one or inon; Shn 
distortions comprises correcting one or more film distortions. 

90. (Previously presented) The method of claim 1 fiirther compxismgi 
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detenniiuxig automatically a second aCgnmeot vector far at least a second p:irt of the 
selected component image, the second paii being a strict subset of tfie selected componmt 
imag^ aod 

ledncing one or more film difitortions by applying fbe second 'aligmnent vector only to the 
second part of the selected component image. 



91.-107. (lestEictedoot) 
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Application/Control Number: 10/035,337 Page 
Art Unit: 2625 

Reasons for Allowance 

2. Claims 1 , 3-27, 48, 50-61 , 82, 83, 89 and 90 are allowed. 

3. The following is an examiner's statement of reasons for allowance. The closest 
prior art of record failed to teach or suggest, determining automatically an alignment 
vector for at least a part of a selected component image form among the accessed 
component images, the part being a strict subset of the selected conponent image, 
wherein the aUgnment vector aligns the part of the selected component image with a 
corresponding pad of a second of the accessed component images, and reducing one 

or more film distodions by applying the ahgnment vector only to the pad of the selected 
component image. Therefore, in combination with all the other limitations claims 1, 3- 
27, 48, 50-61, 82, 83, 89 and 90 are allowable. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL G. MARIAM whose telephone number is 571-272- 
7394. The examiner can normally be reached on M-F (7:00-4:30) FIRST FRIDAY OFF. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, BHAVESH M. MEHTA can be reached on 571-272-7453. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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